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The sling-fruit of Cryptotwiiia Canadenisis. 

E. J. HIL,IL. 

While passing through the woods in the autumn of I890 
mny attention was called to the rattling of seeds falling on the 
dry leaves which thickly covered the ground. Stopping to 
see from what plant they came it was found to be Cryptotae- 
nia Canadensis. Not knowing that there was aniything pe- 
culiar in its structure, trials were made of several plants to 
learn by what contrivance a single one could throw its fruit all 
around it under the influence of a blow. By striking the 
stems near the base the fruit was scattered in all directions, 
some being throwni to a distance of five or six feet. The 
space on which it fell was somewhat elliptical in shape, the 
longer diaineter being in the line of direction of the blowv. 
It seemed a little paradoxical that a body, unless rebounding 
from a surface against which it had been thrown, should trav- 
erse the path over which the impulse came, but the fact that 
it did was not to be denied after repeated trials had shown it. 
Here was a phenomenon to be studied and an explanation 
found. It was evident that the behavior of the fruit was in 
some way connected with the elasticity of the stem and 
branches and its mode of attachment to them. This was 
about all that was determined on the spot, for the fruit broke 
away from its support so suddenly that the eye could not 
readily follow the motion. Almost simultaneous with 
the blow the sound of impact on the dry leaves was 
heard. Some plants were carefully gathered and placed in a 
vasculumn to be taken home for study. The experiments then 
tried have been repeated the present season, and the conclu- 
sions reached at the time confirmed by numerous trials. The 
mechanism and operations by which the fruit is scattered are 
about as follows. 

The mericarps of Cryptotxenia when fully ripe split away 
from each other and hang from the two parts of the carpo- 
phore, which are separated above, like a versatile anther on 
its filament. The branches of the carpophore are flat and 
very slender. They curve over and are often bent a little 
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downward at the end by the weight of the carpels, which 
hang opposite to each other when in their normal position. 
At this stage in the process of ripening, the carpels have been 
detached from the carpophore for the greater part of their 
length, only a small part of it adhering at the extremity. To 
be completely detached it needs to be stripped up, for the 
loosening of the carpel takes place from below upward. But 
the adhesion at the top may be strong enough to turn the 
fruit over wvhile re]eased under the force of a sudden blow. 
So it will be slung from its support and propelled the lower 
end foremost. This end, being less tapering and rather 
heavier, will facilitate the process. 

To illustrate my meaning by a pair of carpels, we will con- 
sider the blows as coming from the right hand. By the dis- 
placement of the stem to the left under this impulse, and its 
sudden stoppage when the limit of motion is reached, the 
energy imparted to the right hand carpel will cause it to turn 
over in order more easily to tear itself away and it will be 
thrown to the left of the plant. In some cases it may be 
jerked from its support and thrown somewhat to one side, be- 
ing diverted from the line of direction of the blow by stronger 
adhesion to the carpophore and propelled with a diminished 
intensity. The left hand carpel may also be detached, par- 
ticularly if the blow be violent, and thrown forward with the 
right, since more fruit is sent towards the point to which a 
blow tends than in the opposite direction. But it often re- 
mains attached, the arched and slender carpophore seeming 
to act like a spring to weaken the shock it would have re- 
ceived, and the carpel is carried forward with the stem on 
which it is supported, to return with it to the position of rest, 
or beyond, should the reaction be sufficient. The sudden stop- 
ping of the stem when the limit of motion is reached on the 
return will have an effect on the carpel like that in the former 
case, but in the opposite way, sending it to the right, or to- 
wards the point from which the blow tends. 

The clue to this explanation was obtained by experiment- 
ing with plants held in one hand and snapping the branches 
bearing the umbels with the fingers of the other. While 
working in this wvay, one of the carpels flew from the stem 
held in front and a little to one side, and shooting by fell on 
a table back of my chair. It was heard to fall on some paper 
lying on the table, and was readily found. The distance from 
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where it was held to where it lay was nearly five feet, and, 
being quite close to the nearer edge of the table, it must have 
remained about where it dropped. The line of direction taken 
varied but slightly from that along which the blow was deliv- 
ered. By spreading papers on the floor and experimenting 
wvhen standing I have found the carpels lying eight feet back 
of the vertical in which the stem was held. This is a longer 
distance than would ordinarily be reached by fruit thrown 
from a plant at its common height. 

The scatteringof the fruit along the shorter radii of the ellip- 
tical area may be explained by the form of branching and in- 
florescence of the plant. There are several branches termin- 
ating in compound umbels, and the ultimate divisions of the 
stem in the rays of the umbellets are sufficiently numerous to 
point in all directions. By the principle of physics known as 
the composition and resolution of forces, resultants will be ob- 
tained from the application of a single force and the position 
of the carpels and their adhesion to the carpophore to coin- 
cide with numerous radii. But the distance to which a carpel 
may be thrown along these lines will necessarily be less than 
that coinciding with the longer diameter, for the length of a 
resultant is less than the sum of its components when forces 
act at an angle wvith each other, and their intensity is dimin- 
ished. This, in connection with features previously an- 
nounced, accounts for the shape of the area covered by the 
fruit. 

Longitudinal sections of the branches of Cryptotaenia show 
that it is well supplied with dotted and spiral ducts, the spiral 
being abundant. They are very long and numerous near the 
pith, and will contribute to the elasticity of the stem. 

The only other way of accounting for the behavior of this 
plant in scattering its fruit appears to be that it acts like a 
bat and ball, the rays of the umbellets striking the carpels 
and knocking them off, either by their forward movement or 
on their return. But they seem too slender to have this effect 
on the relatively heavy fruit, the missile being considerably 
larger than the body striking it, and suspended in such a wvay 
as to receive the blow at the lower end alone. Still this may 
enter into the process and help in some cases. The mechan- 
ism of a missile attached to the end of a spring, or even 
rigid body, in such a manner as to be easily throwvn off by its 
notion explains the action much more effectually. Here the 
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individual parts may be slender though the projectile is heavy, 
since the strain exerted by the force is distributed through a 
greater length, and is not so violent at a particular point. 
But the strain is very great when a ball is struck by the end 
of a bat, as would be the case with the rays of the umbellets, 
for the center of percussion, where a blow is most effective 
and where the strain is least, is considerably below the end 
of a body of nearly uniform thickness. I3ut observation 
shows that the ends of the rays are not broken in the disen- 
gagement of the fruit. 

Whether this mode of disseminating fruit is commoni among 
the Umbelliferw is doubtful, because, if frequent, it probably 
would have been observed in other cases. However, more ex- 
tensive observations on this point are needed before express- 
ing a decided opinion. I3ut as yet I have seen none that acts 
in the same manner. But the way in which the carpels split 
off from the carpophore and are suspended from it must in 
general facilitate the dispersion of the fruit of Umbelliferae 
by shocks received from passing animals, and doubtless from 
gusts of wind, though not acting like a sling as in Cryptott- 
nia. In an article by Hildebrand on this subject, mention is 
made of a single genus of Uinbelliferax, Scandix, in which 
the fruit is thrown from its support. But this is due to the 
tension to which the dry fruit is subjected when adhering to 
the carpophore, which causes it to be thrown to the right and 
left through its elasticity when released from stress, and is 
compared to that which occurs in Erodiumiii. 1 This is the 
only case among the Umbelliferait of fruits flying off by means 
of their elasticity cited in his more general treatise, ''Die 
Verbreitungsmittel der Pflanzen," though several other modes 
of dispersion, with examples in illustration, are given for this 
family. 2 

Eiiglewood, Clicago. 

1 Die Schleuderfriichte und ihr im anatomischen Bau begriindeter Mechan- 
ismus. (Jahrb. fuhr wiss. Botanik, IX. 270.) 

2 1. C. p. 140. 
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